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Abstracts Because of the ever -increasing number of programs being ops-rated*, 

it has boon nocessary to change the T>roceduro of o novating programs 
on the computor This io the soso&d in a series of t.hreo n^marandumo 
which ozplain tho general procedure for putting programs on ths 
computer o 



In the past year of computer operation a great deal of experience 
lias boon gained with rogard to tho method of operating and trouble -shooting 
programs c> On© of tho first tMngo a progrananQ? should realise is that tho 
probability of a program performing oorroctly during its first oporation 
is very small Q Th© reason for this io usually duo to tho negligence of tho 
programmer* In hie attempt to chock tho whole program.? trie attention will 
mainly bo dirootod toward his logic and his numerical motliodo If and unon 
ho chocks for tho possibility of a mistake arising from- various littlo cvor« 
sights* from tho copying from tho work sheet or from a misunderstanding of 
the Gitaot function of a computer operation* the program "will havo become so 
subjective to him that any such mistakes will usually bo undotoctodo In 
addition to this obstacle tho occurrence of a mistake in typing or of a 
tape equipment malfunction io possible., and last (but not least from ooms 
programmer's point of view) there is the slight possibility of a transient 
malfunction occurring during computer operation Because of the latter it 
is fortunate that "Whirlwind lacks the human property of being sensitive) to 
insults o Suspecting tho computor of malfunctions io in itself not to b© 
frowned upon<, But to accuse it of incorrectly performing without sufficient 
evidence is analogous to accusing a mirror of reflecting a false imago o It • 
is now the confirmed opinion of those experienced with computer operation 
that a successful programmer is ono who quietly accepts notice of an alarm 
and methodically investigates the information' produced by the alarmo Then,, 
should ho discover a blunder ^ ho is saved tho humility of advertising it 
throughout the laboratory and should he eliminate all possibilities of a 
personal mistake and produce conclusive evidence of where tho machine mal- 
function did occur * he is not only an efficient programmer but a capable 
trouble -shooter of whom there cannot be too many*, 

Although it would seem that a programmer should double Ms efforts 
in chocking his program before its initial operation^ this io not the caeoo 
Trutp* lie should be reasonably confident of its workings but to waste time 
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checking and rochsoking is nonso&ao vvhon one considers tho purpose of tho 
computer o It was' built to aorvo 5 not to "bo sorvodo With this in mind 
and with a fair siacmit of pationca a cno can give the computer not only the 
task of solving hie nizmorioal problem bub also tho chore of trouble ••:) hooting 
•felio errors in his progromo However., like tho former s tho latter should ha 
r:yr.ti:matio and organized*. One should decide liiiat error diagnostic; data la 
nscassary only after a sufficient amount of intelligent investigation has 
boon madoo 

fflhon the computer* uas first made available to tho applications 
groups oaoh programmer operated hie oun progromo V3hen alamo ooourrod it 
wins common to do© tho computer sit idio for largo periods of timo while the 
programmer desperately tried to gussa uliat tho trouble V7as Usually ho 
"uould randomly examine tho contonto of como storage registers or oporato 
tho computer in an "ordor-by«ordcr" fashion to trace tho path of oontrolo 
Uot infrequently a wrong button pressed or a quitch forgotton 5 under tho 
pressure of tho moment, rosultod in destruction of tho symptoms ho *ras 
trying to diagnocoo Tho majority of thoso situations ondod with tho no:ct 
programmer., his patience at an end., demanding his turn and tho TCooful pro™ 
graramor, still puazl©d 5 returning to his of fico Surprisingly enough., feou- 
ouer j> ho was not pusslod too long after a systematic study of tho alarm 
informationo In soma oases when throe or four successive hours of computer 
timo v/oro available j tho programmer v?aa able to rooperate the program*? . 
o^amino a for/ opocifio registers^ make the nsoossary modifications^ end 
successfully oporato Ms program* However., all those manual examinations 
and modifications -book valuable time and caused much unnecessary strain 
on the part of the programmer,, 

Todoy 5 by moano of special programs (post mortems)^ it is possible 
to obtain printed records of the contents of any oootion of storage registers 
in one of the five dif foront forma in -rchich a inrord is normally vjrittono It 
is also poociblo to obtain automatically printbd or punched information 
associated uith each operation or i?ith certain selected operations as thoy 
are executed by tho program* Alaoj, our input equipment is fast enough for 
a largo number of parameters to be inserted in a progrcm in a very short 
length of time© This con be espooially valuable to a programmer v/ho has 
limiting range troubles and finds it nocessary to try a largo number of 
different values before a ouooeosful operation is obtainodc, With all these 
facilities it should not bo too difficult to acquire tho necessary error 
diagnostic informationo 

EbT. r ovor$ insomuch as all this potential information takes cem<= 
pufcor timo in being procured^ no requests for such data should be made 
unj;il the program has failed to operate and sufficient time spent deciding 
what information uill bo noododo In ordor for the programmer to comply 
uith such a demands the computer schedule icnst bo ouch that he uill not 
be kept uaiting for the results of tho error diagnostic tecto To accom- 
plish this and to avoid tio«upo p at least throe hourly computer periods*, 
separated by at least tuo hours P should be scheduled each day Q This -rould 
provide the ability to operate or tost a program at least four times during 
a y;ook and yet not consume more than a half hour of computer time© 
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Sinoo very little time ivi.ll ho spent In oaoh operation of a pro- 
gre^ib tho presence of tho programmer should not bo necessary© A regular 
onoratcr should bo able to run the progrem by merely following a «'\:::;>Xo 
i»oi; of instructions o It lias boon found that more progr&ms can bo operated 
during a computer period if it io the responsibility of one or tiro mon to 
operate all of tho programs*, rather than if oaoh progrianmor operates his 
ormo To increase of fioicnoy further., it has been requested that no manual 
control of tho program bo necessary in ordor for it to bo operated (:Uoo 
flip-flop registers containing parameter 8 5 manual photogrephvj, otc )o 
Should tho programmer feel tho absolute need to operate hio oun program^ 
ho r«113. bo ollowodp on request,, ono fifteen minute period a woo!co. If 
more time id needed it trill bo granted through tho head of tho mathematics 
groupo Ibr programs that have boon tested and require long porio do of 
operation to pro duco sufficient data, on evening schodulo P uhioh can bo 
varied depending on tho numbs? of programs and tho amount of data-, trill 
bo avail abloo 

Tho actual mechanics of operating a program on tho computer ro« 
quiroo tuo requioition forms The first requests tho preparation of tho 
Flosawriter tapo and tho second,, tho actual operation© Should an alarm 
occur in tho oporation of tho program there io a third requisition tjWoH 
requests an error diagnostic toot of tho operation© (See M«13Bi) 

Tho tapes of main programs will bo numbered uoing a capital T 
as tho prefix and any modifications will bo indicated by ito fil© numbor 
procodod by a dash («»)<» For example*, tape number sis: hundred and fifteen 
modification air* rcould bo bitten ao T 615 « 6o All parameter te,po num« 
bore will have a capital P aa a prof iz© Tho file number Trill correspond 
to tho main program's filo number and tho actual parameter numbor \tI11 
follow a dash© For example <, the second set of parameter p in fiZe T i\.j.,her 
615 rould bo P 615 « 2 " Therefore if one wished to operate tape six hundred 
and f if boon modification six together with the second cot or parameters d the 
assembled tape v;ould consist of T 615 «• 6 and P 615 -2© ftoto that a 
parameter numbor distinguishes between sets of parameters in a given file 5 
not ooto of parameters associated with a single modification© 

A "parameter" io defined as a set or "clutch" of values Eh© 
term clutch io used to emphasise tho fact that all the values of ono para« 
motor are read in on ono movement of tho photooleotric reader's clutch© 
This procedure uas deoidod on in order to aid tho opei'ator in distinguishing 
parameters as thoy are read in© Also 5 it lias been decided to 2»equost pro~ 
grammers not to road in no?7 sots of parameters by transferring control to 



* Parameter tapoa uill bo filed separately,, and in 5-5-6 form vzill bo dis- 
tinguished from regular tape numbers by a double slash between the main 
number and parameter number 
ioOo pS.) pU p5 : li'ils, n6 e TS15 «- 6 

Vh P*o »3, p'?015; p2 » P615 « 2 
p31 Tjill cause a single slash in the 5"5~6 tapo number 
j/^SSSOal t/ill cause a double elash in the S-5-6 tape number a 
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the input prograiao At the present time this practice if) uunceptiblo to 
trcmr/lont srroru in thi>- road opsratio&o TherefOrOc) r;hcm a- program io ready 
r v .r :Vl;s noicb sot of parameters tho program ohould atop and alio?/ the operas 
tor to read in tho parameter Tide practice "75.11 not only assure tha pre— 
^rainmer of getting Mo parameter into otorage correctly but will avoid 
oonfuaing tho operator regarding Tjhioh parameters have bean road in Thie 
is a very temporary situation and programmers t;111 bo informed r/hon it hao 
been corrected^ 

Tho performance request form (DL - 324} io to bo used each time 
thpro has boon a change in tho main program or tho parametoroo -?ho form 
io divided into t?:o sectioned tho first being tho requisition itself and 
tho second tho indication of what happonado In filling out tho requisition 
section.? ono must indicate tho follcvjings 

a) Tho kind of tap© to bo ueedo 

Because of tho Increase in storage capacity and tho addition 
of magnetic tapo it coon mil be possib'ie to read in ELo:xo« 
writer standard tapo 5 convert it a and operate tho program 
irmiediatelyo nonce the noceasity of knowing whether the 
tapo io in 5<»5~6 or Flozouritor fon>io 

b) The kind of output equipment and whether it io automatically 
or manually controllodo /qp 200 (o)\ 

There are Instructions which -.rill print \qp 120 (d)/y punch 
/qp 100 (o)\ Cinc i photogrpii (qs o) automatically If the 

output io automatic the other equipment can bo loft on vri.th 
no effect o With manual control the other equipment has to 
be turned off o 

c) Tho time consumed by the program before any of the outptsfc 
equipment respandoo 

In order for the operator to avoid oonfuaiug a lengthy com« 
putation iTith a alooed loop*} he needs to know approximately 
1iot7 long tho computation ohould laoto 

d) The total time consumed hy tho program from the moment it io 
read in until it is automatically or manually stopped*, 

Thin information is needed in order for the operator to cal- 
culate approximately hare many programs he vi.ll bo able to 
operate y and also to determine if something in vnrong with 
the program should it continue to run over the estimated 
time by a fair margino 

q) The amount of output o 

The operator mubt knoi7 hor/ much data is to be obtainedo Rro- 
gramo have been laioun to err in ouoh a uoy that the output 
equipment is constantly being sent nonsense o Alco 5 tho program 
B&y be set to turn out a great amount of data but tho programmer 
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may doairo only a fraotlon of thia to determine vjliethor tho 
program in operating correctlyo l'f the prugram o::coocIg tlr; 
amoimt of dotia predicted*, t:.io program "ill be stopped manually „ 
Jf the pro-am did perform. correctly 5 then Kho prepay-. ;:: : &y be 
operated in en owning period for ee Icrig a time ;.r; i;? iieodcdo 
la this r;ay the handling of program under tost can bo ozpeditodo 

f ) Tho type of storage to to uaodo 

There are three available sets of stori -.g© The first has a 
capacity of two hundred and fifty -six registers («\0 « 4S7(o) y 
32 - 237 (d) ) and is referred to as Btyik A s regu\ar Thia 
is not to bo used in any now programs© -he second hao a capa» 
city of 320 registers (140 - 637 (o) 9 9G - 415 (d\ ) and is 
referred to ao Bank A* extra* Thin is to lo used Ui all caaoc 
-tfhsro 320 registers are ouffioiento Tho thv.rd hao .\ capacity 
of one thousand twenty-four registers' (40 « 2037(e) j> o£ •-* 
1056(d) ) a and le referred to as Bank Bo This is available 
only unofficially but nay bo used uhenover iu>ro than S:>0 
registers are nocosaaryo Bank B io quite reliable and v.?.ll 
bo officially a part of VIMrlirind by the firL\; of the year 
(1952) o Programs icritten for Barfe A can and yj: 11 bo op-eratoa 
in Bank B v;hon available*, bub those designated os Bosk B mil 
only bo performed v/hon the full Bank B la available o 

g) Tho paremotoro ^hicli are to be used lie tod in the irxlieated 
place rri.th the appropriate ono of tho .four poasiblp iArbrra- 
tiosta circled no:rb -bo eaohc. Tho four possibilities ars>a 

1) To be read in before operating the main prograaio ('.*©<> 
atop of tor road«>In of main program and read«in the 
parameter before operating « or atop after road-in 

of the preceding parameter and road this parameter 
in before operatingo) 

2) To be read in only if no alarm occurs in pro coding 
oporationc (ioQo skip thio p&ramoter Bhould an alarm 
ooour' before it io road in© ) 

\ 3) To bo road in only if alarm occurs in preceding 

operation*. (i«Oo skip this parameter unices an alarm 
occurs in preceding oporationeo) 

4) To bs road in i?hothor or not alarm occurred in 
preceding oporation* (i«Oo try thic parameter 
no matter wliat happono in. proooding opor«-itiona ) 

Lot uo aosunio that roy programme tspo numbsr is T46d«5 and I hav© 
ooysn paromotors to ho triodo Lot uo furthsr acotaao that tho first tro ctq 
to bo road in beforo operating tho main program^ tho fifth and sixth to bo 
tried (coparatoly) only if no alarm occuro 5ja tho proooding oporationc 5 that 
ths third is a parameter union providsc useful information via some output 
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on x&vxb might ha~o occurred to a for: rcgisterc in tho event of an alarm, 
that tho fourth is a parameter ssJiioli resets any possible ohangos in tho 
proven and that ths seventh la a parameter T7hioh trios a final .i\ r >t of 
■v'./.iiviwp which aro used to tost ths range limits of the progrenio "i^ic 
parameter sotup T;ould appear ass 

? 464 - 1 ©2 3 4 

P 464 - 2 " u 

P 464 - 5 

P 484 » 6 

P 464 - 3 

? 464 « 4 

P 464 -.•■? (p2 3 4 

Whon the operator receives the performance requisition* ho trill 
chock tho form for completeness end th©n assemble ths rnoin taps and its 
paramotorsc If thoro aro any questions,, the programmer ivill bo called upon 
to (answor thsm bofore ths program is operatocL After the operation of tho 
program*, a copy of tho complotod form and any results mil bo returned to ' 
tho programmer along with tho assembled tape* Should tho pro gremmsr bs 
doubtful about what ^as road in,, ho will have the opportunity to chock 
tho tape without going to tho tapo files o If tha assembled tape la no 
longer nsododj tho programmer nay destroy it However .-> if ho \7ishos it 
filed. In tho tapo room^ it must bo assigned a ne;;' tapo number This situa» 
tion may arise if a program and a certain set of parameters are to bo used 
very oftono If any assembled tapo is to bo modified in the loast tray^ tho 
uholo tapo must bo reassembled by tho operators© Although this may sgciq 
■wasteful*, it "will avoid confusiono If tho assembly is to bo rooperatod 
again^ tho programmer may return tho assembly with a now requisition form 
in order to save unnecessary duplication time* If a programmer dooides 
that his sample data is correct and grants to obtain a complete sot of .data$ 
ho T&21 indicate this in tho "Comments" section of hia neu requisition form 
and includes if possible^ a copy of tho sample data 



Program ffirf pro mos Sum mary 

lo A) For ths first run of a neu program^ a modified program or a program 
TJith nou parameters^, fill out in duplicate a Program Porforaanco Requestc, 
£L<-324$ writing tho filo«> or taps* number in tho uppor left^ your nam©? 
problem number 5 (roquost numbor uill bo filled in by operator) <, tho typo of 
tapo to bo usedr, tho typo of output which tjill bo automatically called into 
play by tho program^, tho amount of each output o^poctod or desired^, tho 
storage registers used (Bank A if no moro than registers 96 to 415 docimal ^ 
140 to 657 ootal^ Bank B otherwise) 5 and lastly <9 list in proper order tho 
numbors of tho various sots of parameters <> if sny<? to bo used and circle for 
each tho appropriate ono of tho four indicated possibilities 
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If a progyasnrti'Or vrUihoti ^ ha nay oporoto hi a ovm program bn 1 '; must 
a^oont tho timo aesigaod and mvjzt not ta! ; :o longor than 15 minuter: ^.athout 
apocial arrangemont o 

Forf ormanoo Requests may bo aub&ittod boforo tho noedsd tapos 
hare© boon ocniolotoly promrodc The program villi goner ally bo parfonnod.) 
i£ posoiblo^iln tha f&rofe os» tocond aaoignod ooaputoi* poriod following 
r@oo3.pt of rcquoot and completion of tapo<> 

B) For error diagnosis data (poet mortem or othrorvdeo) on programs 
xihloh havo fc&lod, fill out tho ERROR DIAGNOSIS' TEST REQUEST form DL-329, 
to bo available end doucribod nooa 

C) For rooiilt runs of a tooted progrsm,. fill out tho Progrcsa. ?or- 
foraanoo Roquoot form D2>324 as in a) but indicato under COI/BJEISTS v;hat 
results aro ©:rpoetod so that the program can bo achoduled for a night run 
if dooirod by tho operator Rooulta should bo available within a day in 
any casoo 

II o The original copy of tho Program Performance Heqr.ost a f ill bo 

returned to you as coon aa tho program has boon porforn-od^ together \7ith 
any printed or punched ?g suits & Indication of cvay failure in the- program 
Tdth oach parameter liutod separately., io given en tho feme Any photon 
graphs will to dolivorod to you in tho form of otripa of 35 ivm. negatives 
on tho day following the progfjaa'c porforaiauco and any prints may be 
requested then*, (Soo II»1333)o 



S igned 






*Tr f .i\ Gllsiore 



Approved __ Lm£$L^ 



C D W Adams 
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Attached: DL-143-3 
DL-324 



Es: 



om 
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ritle 



Problem 7 



Bsc*d at 



hour 


date 




Heeded by 






hoar 


date 




File # 






lo Program # 







luthor 



Project JT 



Barameter: # 



Fill in Title, Author, and File #5 indicate when the tape must be ready for usef fill out a 
separate requisition for each modification of the program and for each -new-parameter 5 check the 
applicable line in items 1, 2, 3> and Uj fill in items $ and/or 6 if desireds fill in the 
desired program or parameters on this sheet or on a suitable form (a) securely attached to this 
requisition,, " • 

2© this is a complete program (or parameter) © 
Attach to 
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3© Octal addresses are used throughout* 

Decimal addresses are used throughout© 

h* Type and have converted to conventional 
5— 9-0 form© 

Type in conventional form but do not 
convert to £-£-6 farm 

Prepare directly in £-5-6 form (no more 
than k reg isters may be involved)© 

Tftpe in SUBROUTINE form* 

File in SUBROUTINE Library© LSR # 



Control transferred to 
reg o a fter 

read in© 



vx 

vx£ 
revxl 



address of zero 
"temporary register 
^address of 1st order 
"of interpretive routine 
^separation constant 
jaddress of 1st multiple 
"length constant of 

multilength print 

routine* 



Tfrpe exactly as indicated, do not convert or add convention characters© 

Make obsolete all previous programs Cor parameters, as the case may be; in. this file except 

those circled© 1 2 3 h $ 6 7 8 9 10 H 13L 33 lk 1$ 

Make obsolete Ills #(s) . . ■- 



address 



contents 



address 



contents 



address 



contents 
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OT1 PROGRAM PERFORMANCE REQUEST. 



Room 22X 
Rec*d___ 



Hie # 



Short livca. 
Long Run 

15,0,0 
24,6,0 



If the expected total time for the operation of the main program and all 
Parameters is more than ten minutes, the program should "be listed as a 
long run C3' The regular operator 

The program is to "be operated h ^°**^ »+* 



...approved by. 



Input 



Number 

■^ The programmer / LjNeed riot 

and - f £Zl£ust 



Be present during 
j * the operation© 
Should there be any questions oooMIT phone ffi - ■ home. 



S-5-6 tape only 
d™f lexo tape only 
•5-6 and f lexo 



Output 



The output equipment is expected to. start operating within 
1 ' go^rmrfg after the start of the program^ 
The program is expected to run for " min* total and print 
i lines „ pimnh inches, : photo graph ___f rames 



record^. 



blocks on magnetic tape, read. 



flocks on 



unch 
cope & camera 
gnetic tape 



TZ3. 



• magnetic tape ^^ 
The program should||stop automatically by 

ee stopped manually o 
.„..„__. r more than ___«, minutes or. 
it should be stopped manually** 



The following is the list and sequence of 'tapes to be operated*. 

Each line is to be a separate operation of main program, parameters and interpretive routine** 



SEQUENCE 



COMMENT 



1 
2 
3 

5 

6c 

SPECIAL INSTRUCTIONS s 
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